Aim of this paper is to present the basic concepts of advanced high strength dual phase steels for automotive applications, including the design of chemical composition, microstructure and mechanical properties development during thermomechanical processing, characterization, production technology, and the potential applications of in-service performance. Dual-phase steel sheet steel have very good ability obsorpcie kinetic energy on impact and higher strength properties. A good combination of strength and ductile properties of dual phase steels can reduce weight and improve safety (strenght, stiffness, absorption energy) body.
INTRODUCTION
Research, development, design, construction, manufacture, marketing and customer support will be increasingly integrated so that they would work together as a single component virtually joining the clients, designers and manufacturers of automotive components. In this respect, the European Commission, in collaboration with other important consortia of steel companies implemented in recent years a number of projects: Ultra Light Steel Auto Body -ULSAB, Ultra Light Steel Auto Closures -ULSAC, ULSAB-AVC, FSV BEV and SuperLIGHT-CAR, where the key aim was the reduction in CO2 emissions and mitigate the climate changes. Requirements relating to reducing emissions and mitigating climate changes in the production and operation of the vehicles are required to reconcile with the requirements of the safety of passengers and pedestrians and also with power, legislative as well as designer ones [1] .
The surviving of passengers (passenger safety) in an accident is determined by the size of the human body congestion and the occupant's survival space. Deformation work for plastic deformation of deformation zone components in the engine compartment and trunk must be consumed during crash for absorption of the impact kinetic energy. Thus, the larger the deformation work of components in the area of trunk and engine is, the less overloading of passengers occurs from the moment of contact of stronger and stiffer components in the front and the rear autobody part with a fixed barrier [2, 3] . Stronger and stiffer components in the area of cab must prevent during crash the penetration of autobody components into passenger compartment (cab).
When designing the SuperLIGHT-CAR concepts the components of deformation zones in the area of engine and trunk were made mostly of DP steels -Dual Phase, TRIP steels -Transformation Induced Plasticity, TWIP -Twinning Induced Plasticity, ASS -austenitic steels. Components in cabin space (in the passengers zone) were made of ultra high strength steels (UHSS) with yield strength higher than 550 MPa (MART martensitic, FB ferritic-bainitic steels, TWIP steel -Twinning Induced Plasticity, CP-Complex Phase steel, hot-formed boron steels -formed hot, bored, steel heat-treated after forming -post forming heat treated) as well as TRIP, TWIP and austenitic steels with a certain degree of predeformation (e.g. hydromechanical forming). They were used also HSS steels with yield strength from 210 to 550 MPa and an tensile strength Rm from 270 to 700 MPa (HSIF -High-Strength Interstitial Free, HSLA -High Strength Low-Alloy, microalloyed with BH effect, carbon -manganese; sheets, stampings and castings made of aluminum and 15. -17. 5. 2013, Brno, Czech Republic, EU magnesian alloys and also composites [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Material composition of the SuperLIGHT-CAR auto body components allowed to reach the body weight reduction of 74 kg (27%) and 115 kg (38%).
Steel sheets which fulfill these requirements include dual-phase ferritic-martensitic (F-M) steels. Microstructure of dual phase steels is composed of soft ferrite matrix and 10-20% of hard martensite or martensite-austenite (M-A) particles. This type of microstructure allows achieving the yield strength Re in the range of 300 -500 MPa and the ultimate tensile strength in the range of 500-1200 MPa. When the volume fraction of martensite exceeds 20%, DP steels are often called partial martensitic. For some applications, also baintic constituent may be desirable in the DP steel microstructure [11] [12] [13] [14] .
The required combination of strength-plastic properties of high strength steels for for cold forming, it can be predicted by Hall Petch relationship as the additive effect of the various mechanisms of hardening. The contributions of hardening mechanisms in the martensitic structure according to include the solid solution substitution element hardening, the precipitation hardening, the primary austenitic grain size hardening and the martensite morphology hardening. The dominant hardening effect of martensite in dual phase steels is the carbon concentration in martensite. It is relatively difficult to formulate regression equations for the contributions of individual hardening mechanisms in martensite, as it is possible for polygonal ferrite, since it is impossible to separate individual hardening mechanisms in martensite [12] .
EXPERIMENTAL PROCEDURE
Experimental research for evaluating the strength and energy absorption and formability of sheets with higher strength properties was carried out on steels sheets of F-M produced by intercritical annealing (specimens designated A1, A2, A3, A4, C1,C2) and specimens by the method of controlled rolling (specimens denoted as C1,C2,C3,C4,C5). The volume proportion of the individual structural components and the ferrite grain size are in Table 1 . Metallographic analysis of the materials A and B show that they have a fine-grained ferrite-martensite structure with martensite dispersion excluded in the form of small islands which form mainly in the area of the ferrite grain boundaries (Fig. 1) . In the material C martensite formed large islands and ferrite and martensite grains 'alternated' (Fig. 2) [8]. The materials C had a dual-phase structure. In many cases the second phase showed a morphological feature of martensite or a mixed nonpolyhedral structure. Based on the brief analysis of the metallo-graphic structure it may be concluded that a large difference was detected in the morphology on distribution of martensite in the materials A and B produced by intercritical annealing in comparison with the materials C produced by controlled rolling.
To obtain the material properties the tensile machines TIRATEST 2300 and INSTRON were used. Curves of dependence of true stress on strain, normal anisotropy coefficient, yield strength, tensile strength and totallongation were evaluated in the sence of requirements of standars STN EN 10 002-1, STN EN 42 0435, STN10130:1991. Values of mechanical properties are given in Table 2 .
15. 
DISCUSION OF OBTAINED RESULTS
Based on experiences of designers it is possible to define the requirements for materials from the viewpoint of static strength and energy absorption reliability [7] . Effectiveness of static strength (Fig. 3) [%] 100 
Where YS0,2 is yield strength, UTS -tensile strength, ε r -uniform (homogenous) deformation.
n -strain hardening exponent K -strength coefficient.
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Comparison of the mechanical properties specified in the material of the sheets of the material DC 04 with the measured values obtained for the examined materials of the F-M steels (Table 2) show that the yield strength (Re =299-495 MPa) and the tensile strength (Rm=593-792 MPa) of all materials was higher that of a mild steel DC 04. Approximately the same volume fraction of martensite in the structure the materials produced by intercritical annealing had lower yield limit values than the materials produced by controlled Calculated values of the effectiveness of static strength and energy absorption according to equation
(1,2,4,6) for high strength dual phase steels has been compared to the steel sheets DC 04 - Fig. 5 and Fig.  6 . These results indicate the potential for weight reduction from 42 to 135 % with equivalent energy absorption. As it was mentioned the most of the inner bearing construction elements of car body are made of steel sheets. These elements are produced by operations of bending, stretching and deep drawing. During bending deformation occurs to the deformation hardening only in small part of bend (in local deformation) of stamped part, in non deformed parts (in straight parts of stamped part) deformation-strain hardening doesn't occurs. Stamped parts produced by bending show non-homogenous distribution of deformation. During deep-drawing and stretching operation occurs to deformation of the stamped parts on whole area, and also to strain hardening. More homogenously is deformation distributed at stretching as at deep drawing. It is required to calculate with strain hardening but also with interstitial hardening (BH effect-increasing the strength about approximately 30 to 60 MPa), to optimize the material selection, that increase the strength.
The exponent of strain hardening of the material react very sensitively to the change in the condition of the structure and substructure of the material and enable the limit of the loss of plastic stability, reduction area , to be expressed more accurately. Up to this limit there is a guarantee that plastic deformation doesn't localize and there is no subsequent failure of the material. Then effectiveness static strength by 5 % degree of deformation can be calculated according to equation
Comparison of the constant K specified in the material of the sheets of the material DC 04 with the measured values obtained for the examined materials of the F-M steels (Table 2) show that the constant K (K=1052-1336 MPa) of all materials was higher that of a steel sheets DC 04 and the values of the exponent of strain hardening of materials produced by intercritical annealing were greater or comparable with the DC 04. Materials produced by rolling have shown lower values of strain hardening exponent as DC 04. Approximately the same volume fraction of martensite in the structure of materials produced by intercritical annealing had higher strain-hardening exponent and constant K values than the materials produced by controlled rolling. The results confirmed the interaction effect of ferrite and martensite reflected in an increase of dislocation density in ferrite and at the ferrite-martensite boundary and in an increase in flow stress. However, at assumption that at production of certain stamped part 5 % (ε=0,05) deformation and true stress is expressed by relation (4), dual phases materials shows approximately from 100 to 200% higher 
CONSLUSION
Dual Dual phase steel sheets represent progressive material, but constructors often do not know its advantages in comparison with classical steel sheets. In the article, debates about prediction of strenght, capability of the bodywork to absorb energy during crash accident and also formability (deep drawing capacity a stretching capacity) of dual phase ferit-martensite steel. Strenght of auto body and its capability to absorption energy was quantified based on comparison of mechanical properties of dual phase steel sheets to mechanical properties steel sheets DC04. From this comparison one can see that dual phase steel have 42 and 135% higher values of strenght and also higher values of deformation work. In case of production of steel sheets by stretching with deformation higher than 5% the increasment of stress to 100 -200 MPa occurs.
